SI.1 Surface and Subsurface Hydrologic Model Equations
Overland flow and groundwater-surface water is coupled by solving three-dimensional Richards equation for pressure head  [L] for every domain cell:
Ss is specific storage [L -1 ] ,  is porosity [-] , t is time [T] , Ks(x) is saturated hydraulic conductivity [L T -1 ], kr is relative permeability [-] , z is depth below the surface [L] , and qs [T -1 ] is a general source-sink term. kr along with S(), the degree of saturation [-] , is a function of the van Genuchten model [Van Genuchten, 1980] . Surface pressures are a continuum of subsurface pressure head, , and used as ponded depth in the kinematic wave equation: LAI and SAI are the leaf and stem area index respectively [-] , rs is the stomatal resistance [-] , and and eca are the saturated specific humidity on the foliage and specific humidity of the air within the canopy as determined by meteorological conditions. Similarly, Ew is calculated by:
f is the fraction of foliage excluding the part buried by snow,  is the turbulent stability function, and Lw is the wetted fraction of the canopy. Lw is determined by:
Icap is the maximum canopy storage, which is 0. .
[9]
The canopy drainage rate Dr [L T -1 ] is:
[10]
when Is > Icap and 0 when Is ≤ Icap.
SI.3 Forcing conditions
Fig . S1 . The plots show the 2013 and 2014 July and August meteorological data used to force the model. In addition to precipitation (Figure 4 ), meteorological data includes shortwave radiation, longwave radiation, air temperature, windspeed, atmospheric pressure, and specific humidity.
